Abstract Global change fundamentally changes the nature of water-related problems. We will illustrate this by showing how perceptions of the water-problems in the Netherlands have shifted in the past four decades. The nature of water-related problems changed from a technical problem to a so-called 'persistent' problem, characterized by plurality, uncertainty and complexity. Although integrated water resource management (IWRM) has been advocated to cope with this type of problem, the complexity of the transition process towards such a water management regime is often underestimated. Therefore, transition management is needed in the water sector. Transition management theory is presented and applied to the Dutch case. Transition management strategies are suggested that would reinforce this transition. Comparison between the European Water Framework Directive (WFD) and transition management indicates that the Common Implementation Strategy (CIS) in its current form is not sufficiently stimulating an innovation climate.
Introduction
Our world is rapidly changing. Human induced climate change is expected to have profound consequences on large parts of the world. Especially the impacts on large aquatic systemsupon which many people depend -pose a considerable threat to current and future generations. However, due to the high complexity of this problem, that is the many interactions between atmospheric processes, hydrological processes and ecosystem processes, it is impossible to calculate local impacts accurately. Bearing this in mind, water managers are now analyzing the possibilities to create adaptive water systems that are more resilient to extreme impacts. Global change not only affects the water management strategies, but also changes the nature of water-related problems. The interconnectedness of different water functions reflects the increasing complexity of our modern society. Economic functions for navigation, agriculture and energy supply, ecological functions for sustaining ecosystems, and social functions in terms of safety and drinking water supplies are without exception of critical importance to our modern society. Reinforcing one particular function may have adverse effects on others as a result of (often unknown) feedbacks. Policy-makers, as well as water managers cannot afford to be ignorant about societal functions 'outside their own box'. Moreover, different types of values that can be attributed to water complicate the decisionmaking process itself. How does one attribute weights to the economic values of water (utility value of water by using pricing mechanisms) the ecological values (water regulation services for ecosystem sustainability) and the cultural values and emotional meaning of water? Modern water management is thus confronted with a complex, uncertain and pluralistic problem.
Integrated water resource management (IWRM) has been advocated to cope with this type of problem. In this respect, the European Union Water Framework Directive (2000/60/EC) is considered to be an important landmark. The Water Framework Directive (WFD) has been put forward as a legislative framework to guarantee the 'good quality of all waters in Europe'. Besides the scale to which it applies, which is unprecedented (and that alone makes it worthwhile to analyze its implementation), the Directive introduced two important new aspects: the river basin approach and stakeholder involvement. The first aspect is of course a prerequisite for the integration of water management strategies up-and downstream. The latter addresses the plurality of objectives and values by involving stakeholders in the river basin management plan. It thereby addresses and confronts many of the difficulties of integrated trans-boundary water management. The Directive thus is a strong impetus for integration and cooperation in European water management. However, one of the weak points is that the WFD does not address water quantity issues, which in terms of climate change is indeed a very serious omission.
Although the WFD thus addresses important first steps in the transition process, it does not sufficiently address the transition process itself. Water quantity issues ask for even more fundamental rethink about water management because these issues presuppose a very tight relation with spatial planning, e.g. spatial planning policies have to be incorporated in the river basin management plan. However, conditions have to be created in which this can be done and in which innovations can be developed. For example, in the Netherlands one clearly sees this process unfolding. Having a large coastal zone and embracing the river delta of two large European rivers, its water managers are particularly forced to make adaptations in the water system in order to deal with sea-level rise and extreme river discharges as a result of climate change. Much effort goes into the institutional integration of the policy fields of spatial planning and water management, but the actual implementation is very difficult.
Even though we focus in this article on the Dutch case, understanding the particular case of the Netherlands may provide insights into the general nature of the transition processes in the EU-Member States and European water management as a whole. We also try to present a more general analytical framework based on the theory of transitions and transition management (Rotmans et al., 2000) and show that the problems that now arise in the river basins are of a more general nature, inherently related to transition processes. We will apply the basic principles underlying transition management to EU water management and from this perspective reflect on the WFD and explore to what extent these principles can be used within the context of the WFD.
